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This publication reports new thermal neutron capture cross

section values leading to the ground or isomeric states for all
stable Te isotopes except **Te and ***Te. In addition, several
elemental partia gray cross sections are reported for the
stable Te isotopes except for “°Te. In the present work we
used a combination of g-ray emission probabilities per cap-
ture, or absolute g-ray intensities Ig determined in (n,g) meas-
urements with highly enriched targets, and elemental partia
gray production cross sections sge'em of a natural Te target
for the determination of the total neutron capture cross
sections of tellurium isotopes. The experiments with the en-
riched targets were performed at the thermal neutron facility
in ReZ. The ®Te(n,g) experiments were performed at PSI,
Villigen, Switzerland. Absolute g-ray intensities per neutron
capture were determined using two methods. In the cases of
%Te and **Te, the known gintensities of lines following the
b decay of the produced isotopes were applied for the cali-
bration. In other cases we made the assumption that the ob-
served percentages of the sum of the ground- and isomeric-
state populations in our recent experiments amount to
(90+10)% for each neutron capture in the cases of ***Te and
%Te, (80+15)% for *Te and (80+12)% for **Te. The as-
sumptions of the observed percentages are based on the es-
timation of the most probable value of the lost intensity end-
ing at the ground or isomeric state. To obtain these values of
the lost intensities we combined the detection limits of the
individual experiments, the systematics of tellurium isotopes,
the population-depopul ation balances of lowlying levels, and
the two-step cascade spectra, from which the percentage of
the two-step cascade intensity of unresolved weak transitions
can be extracted. These procedures can be checked by means
of the heavy tellurium isotopes, **°Te, ***Te, and **Te, which
can be normalized via a b decay. A good agreement for all
three isotopes between these two normalizations validates
our procedure of normalization of the light tellurium iso-
topes. Partial gray production cross sections for the strong-
est lines of each major contributing isotope of amost all
elements have been determined at the old Budapest PGAA
facility. The relevant value for Te was 2.4(2) b for the 603
keV gray from the ®Te(n,g) isotope. However, its large
uncertainty (due to low counting statistics) was not good
enough for our purpose. Therefore, it was necessary to re-
measure this number with substantially higher precision and
provide partial cross section values for at least one gline
from each of the other Te isotopes as well. The new s,
values for Te were determined by using the internal stan-
dardization method. The measurements were performed at
the new cold neutron PGAA facility of the Budapest Re-

search Reactor. The neutron flux on target amounted to
510" cm”s?, 25 times higher than that of the old guided
thermal beam. We accumulated an (n,g) spectrum of 0.312 g
natura tellurium-oxide powder to determine the relative
intensities of gamma rays in the natural Te. The sample was
packed in a thin Teflon bag and had dimensions of 17 17" 1
mm?. It was placed in the PGAA sample holder and irradi-
ated for about 230,000 s. In separate experiments with 0.194
g natural tellurium oxide dissolved in 2.151 g 20 mol % hy-
drochloride acid. We redetermined the elemental partial o
ray cross section for the 603 keV transition from the
123Te(n,g) reaction. The solution was kept in a thin-walled
cylindrical Teflon container. Two (n,g) spectra were accu-
mulated for about 74,600 s and 1000 s, respectively. From
the shorter experiment we crosschecked the hydrogen con-
centration of the solution relative to its chlorine content. We
found that it corresponded to the nominal concentration of
the 20 mol % hydrochloride acid. From the longer experi-
ment we determined the s,™*" for the 603 keV **Te(n,g) g
ray using several comparator grays from the *Cl(n,g) reac-
tion and the only g ray from the *H(n,g) reaction. The un-
weighed average and its external standard uncertainty is
2.908+0.049 b. Using the partia cross section of the 603 keV
and the relative peak intensities obtained from the spectrum
of the natural tellurium oxide, we have determined the ele-
mental partial production cross sections for some of the most
intense grays of the tellurium isotopes. We stress that these
values are independent from the energy distribution of the
neutron beam due to the L/v dependence. All Westcott g fac-
tors are practically unity. The only exception is **Te, which
has the value of 1.013 at 300 K. Since this factor is unity
within the overall experimental uncertainty, it has been ne-
glected. Combining Rez and Budapest results, one can calcu-
late the thermal neutron capture cross sections for the tellu-
rium isotopes from the absolute gintensities Ig (i.e., emission
probabilities per capture) and the new elemental partial g-ray
Cross sections sge'e"‘ measured at Budapest using the equation
Sn=S ge'em/q' Ig, where g is the natural abundance of the given
isotope. In order to reduce the statistical uncertainties the
total capture cross sections s, were obtained as averaged
values from at least three different lines for each isotope.
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